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Objective: To examine prospectively whether irritable bowel syndrome (IBS) or other variables—that is,
psychiatric profiles, health-related quality of life (HRQoL) and clinical features—are associated with negative
appendectomy (NA).
Design: Longitudinal study.
Setting: Inpatient and emergency service in a university-affiliated teaching hospital.
Patients: 430 consecutive patients underwent emergent surgery for suspected appendicitis.
Main outcome measures: Rome-II IBS questionnaire; the Hospital Anxiety and Depression Scale; the Short-
Form 36 survey; the clinical, pathological and CT findings.
Results: The NA group (n = 68, 15.8%) was younger, with female predominance, higher prevalence of Rome-
II IBS, higher anxiety/depression scores and lower levels of HRQoL than the positive appendectomy group.
The patients with NA tended to have atypical presentations (absence of migration pain/fever/muscle
guarding), lower white cell count and percentage of polymorphonuclear cells (PMNC) and lower rate of CT
scan usage than the positive group. After multiple logistic regression, IBS (OR 2.17; 95% CI 1.14 to 4.24),
degree of anxiety (OR 1.12; 95% CI 1.02 to 1.49), absence of migrating pain (OR 3.43; 95% CI 1.90 to
5.95)/muscle guarding (OR 3.72; 95% CI 2.07 to 6.70), a lower PMNC percentage (,75%; OR 3.05; 95%
CI 1.69 to 5.51) and no CT scan usage (OR 2.32; 95% CI 1.27 to 4.26) were found to be the independent
factors in predicting NA.
Conclusion: Both patient (IBS, anxiety, atypical presentation) and physician (low CT scan usage) factors are
the independent determinants predicting NA. Physicians should be cautious before operating on or referring
patients with IBS for appendectomy. CT scan should be considered in patients with suspected appendicitis,
particularly in those with IBS and atypical clinical presentations.

A
cute appendicitis is the most common cause of an acute
abdomen with at least 250 000 cases per year in the US.1

The life-time risk of appendectomy is 12.0% for men and
23.1% for women.2 Although clinical symptoms are often
characteristic, a high rate of misdiagnosis, often referred to as
negative appendectomy (NA), suggests otherwise. Several
studies have shown that over 15% of appendectomies
performed revealed no pathological evidence of appendicitis.3–6

Despite the introduction of modern diagnostic imaging, such as
CT/ultrasonography, population-based rates of NA remain
unchanged over time.7 Furthermore, a significant clinical and
financial cost incurred by patients undergoing NA exists
throughout their presumed course of appendicitis.1

Very few studies have been conducted to evaluate factors
predictive of NA. In one study, intense perceived pain and
abdominal tenderness, and a white cell count ,136109/l, were
independent predictors of NA.8 The authors recommended that
laboratory examinations of systemic inflammation (such as
white cell count) should be scrutinised closely, and that
physical symptoms and signs (such as pain and tenderness)
should be interpreted cautiously. This finding implies that
abdominal pain and tenderness may be unintentionally
augmented in patients with NA themselves, a situation
comparable to the so-called visceral hypersensitivity or hyper-
vigilance for visceral sensation.

Visceral hypersensitivity or hypervigilance for visceral sensa-
tion is a crucial factor in the pathogenesis of irritable bowel
syndrome (IBS).9 10 Patients with IBS have been reported to
undergo disproportionately high rates of appendectomy or
other abdominal/pelvic surgeries.11 For example, in a large-scale

retrospective survey, patients with physician-diagnosed IBS
reported a threefold higher incidence of cholecystectomy,
twofold higher incidence of appendectomy and hysterectomy,
and 50% higher incidence of back surgery than patients without
IBS.12 Unfortunately, the true pathological state in resected
specimens of the study was unknown. On the other hand,
Chaudhary and Truelove13 noted that most of the removed
appendices in their patients with IBS were normal, although
the exact prevalence of NA in patients with IBS was not
addressed. It is likely that the visceral hypersensitivity or
hypervigilance for visceral sensation often observed in IBS may
mislead surgeons to perform an unnecessary appendectomy.
However, this study was a retrospective review of 130 IBS-like
patients without a control group in 1962, when the consensus
criteria for the diagnosis of IBS were not established.
Furthermore, the modern imaging technology (CT scan and
ultrasonography), which facilitates the diagnosis of acute
appendicitis, was not available at that time. Therefore, in
today’s clinical situation, whether the diagnosis of IBS still
represents a factor leading to NA requires further evaluation.

Abnormal psychosocial profiles and impaired health-related
quality of life (HRQoL) are often associated with IBS.14–16 In
fact, psychosocial characteristics have also been suggested as
the important factors leading to NA. For example, Creed17

Abbreviations: BP, bodily pain; GH, general health perceptions; GI,
gastrointestinal; HADS, Hospital Anxiety and Depression Scale; HRQoL,
health-related quality of life; IBS, irritable bowel syndrome; MH, mental
health; NA, negative appendectomy; PMNC, polymorphonuclear cells; SF,
social functions; SF-36, Short Form-36; VT, vitality
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demonstrated a significant relationship between depression
and NA patients. He also noted that his patients with NA
experienced significantly more severe life events than the
patients with true appendicitis (59% vs 25%).17 This finding
would further suggest that psychological profiles and HRQoL
may be impaired in patients with NA.

In this study, we aimed to test the hypothesis that patients
with NA will have a higher incidence of Rome-II-defined IBS,
worse psychological profiles and more impaired HRQoL than
patients with an acutely inflamed appendix. We also attempted
to identify the factors important in predicting NA.

PATIENTS AND METHODS
Patients
Between April 2002 and April 2006, all patients (>18 years old)
undergoing emergent appendectomy with the clinical impres-
sion of acute appendicitis in the emergency service of Taipei
Veterans General Hospital, Taipei, Taiwan, were consecutively
enrolled into the study. Taipei Veterans General Hospital is a
university-affiliated and tertiary care teaching hospital with an
annual census of approximately 80 000 patient visits in its
emergency service, which received patients referred from other
hospitals or clinics and self-referred patients. The clinical
impression of acute appendicitis was established according to
the overall information obtained from history, physical
examination, routine laboratory examination and/or imaging
findings, which were recorded on a standardised sheet used in
our emergency service. The decision to perform an appendect-
omy was made by the chief residents and attending surgeons in
general surgery, and the experience of those board-certified
surgeons was between 1 and 28 years, with a mean of 13 years.
No instructions were given about how to interpret the
diagnostic information or how to make the decision to operate.

Subjects were excluded if some other cause for their abdominal
pain was found at laparotomy. Subjects with current major
medical or psychological conditions (medical exclusions are
noted in Results) were also excluded.

During the period after appendectomy and before the
patients’ discharge from the hospital, a trained study nurse
met the patients and instructed them on the correct way to
answer the questionnaires regarding their abdominal pain and
bowel symptoms, healthcare use, psychological profile and
HRQoL before the onset of the abdominal pain for the
appendectomy. The questionnaires were completed only when
the patient was able to sit comfortably in a side room. The study
nurse was blinded to both operative findings and pathological
results at the time of the interview. The patients would be
informed about the operative findings; however, the surgeons
would emphasise that the real appendiceal feature can only be
determined after pathological examination, especially for those
suspected of a normal appendix at surgery. The patients did not
know their pathology reports at the time of answering the
questionnaire. In addition, their demographic data, associated
systemic disease, surgical history, prehospital delay (the
duration of symptoms before emergency service visit), in-
hospital delay (the duration between the time of emergency
room evaluation and the time sent to the operation room) and
hospital days were also recorded.6

All the removed appendices were reviewed by our gastro-
intestinal pathologist without any knowledge of symptoms and
psychological profile of the enrolled subjects. Thereafter, the
patients were divided into two groups according to their
pathological findings.17 Specimens with normal appendix
histology or those with evidence of lymphoid hyperplasia and
minimal inflammation were classified in the NA group. On the
other hand, subjects placed in the positive appendectomy group

Table 1 Demographic data and bowel disorders in patients with negative and positive
appendectomy

Negative
appendectomy
(n = 68)

Positive
appendectomy
(n = 362)

p
Value

Mean (SD) age (years) 39.9 (18.5) 47.5 (18.6) 0.002
Female, n (%) 42 (61.8) 144 (39.8) 0.001
Smoking, n (%) 18 (26.5) 80 (22.1) NS
Alcohol consumption, n (%) 6 (8.8) 26 (7.2) NS
Higher education (> senior high), n (%) 51 (75) 269 (74.3) NS

History, n (%)
Diabetes mellitus 3 (4.4) 24 (6.6) NS
Hypertension 9 (13.2) 20 (16.6) NS
Cholecystectomy 0 (0) 7 (1.9) NS
Hysterectomy (in females) 1 (2.4) 9 (6.3) NS

Rome-II IBS, n (%) 22 (32.4) 50 (13.8) 0.001

Bowel symptoms, n (%)
,3 bowel movements a week 4 (5.9) 24 (6.6) NS
.3 bowel movements a day 6 (8.8) 25 (6.9) NS
Hard or lumpy stools 7 (10.3) 36 (9.9) NS
Loose, mushy stools 14 (20.6) 49 (13.5) NS
Straining during a bowel movement 13 (19.1) 56 (15.5) NS
Having to rush to the toilet to have a bowel movement 20 (29.4) 68 (18.8) ,0.05
Feeling of incomplete emptying after a bowel movement 22 (32.4) 80 (22.1) 0.08
Passing mucus during a bowel movement 7 (10.3) 24 (6.6) NS
Abdominal fullness, bloating or swelling 25 (36.8) 102 (28.2) NS
A sensation that the stools cannot be passed when
having a bowel movement

6 (8.8) 45 (12.4) NS

A need to press on or around one’s bottom or vagina
to try to move the stools in order to complete the bowel movement

2 (2.9) 11 (3.0) NS

Total number of presenting bowel symptoms 1.96 (1.65) 1.31 (1.56) 0.03

IBS, irritable bowel syndrome.
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were those patients with acute appendicitis, which is defined by
the accumulation of leucocytes throughout the appendiceal
wall. The study protocol was approved by the institutional
review board of Taipei Veterans General Hospital.

Questionnaire
Rome-II questionnaire for IBS
We used a standardised questionnaire based on a module
developed by the Rome-II working team.18 This Taiwan version
has been validated and published elsewhere.19 20

Rome-II-defined IBS is based on the presence of abdominal
discomfort or pain involving two of the following three
characteristics: symptoms relieved with defecation, onset
associated with a change in frequency of stools or onset
associated with a change in stool form.18 Eleven other IBS-
associated bowel disorders were also evaluated to help
diagnosis of IBS: ,3 bowel movements/week; .3 bowel
movements/day; hard or lumpy stools; loose, mushy stools;
straining during a bowel movement; having to rush to the toilet
to have a bowel movement; feeling of incomplete emptying
after a bowel movement; passing mucus during a bowel
movement; abdominal fullness, bloating or swelling; a sensa-
tion that the stools cannot be passed when having a bowel
movement; and a need to press on or around one’s bottom or
vagina to try to move the stool to complete the bowel
movement.18 In addition, we evaluated the degree of each
patient’s healthcare usage by asking: ‘‘In the past year, how
many times have you visited a physician for any illness or bowel
movement disorder?’’20

Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale (HADS) is a self-
completed questionnaire specifically developed for use in the
hospital outpatient setting, which yields two subscales: anxiety
and depression.21 22 Each subscale includes seven questions
rated with a score of 0–3 depending on the severity of the
problem described in each question. The two subscales can also
be aggregated to provide an overall anxiety and depression
score. A patient with a higher score had a poorer mental health
status. The HADS does not consider the somatic domains of
anxiety and depression, and thereby excludes the influence of
confounding factors such as physical signs and symptoms. The
Chinese version of the HADS is in agreement with the English
origin.22

Short Form-36 Health Survey
Short Form-36 (SF-36) is a generic, subjective measure of
HRQoL. This assessment is extensively documented as being
reliable and valid. The SF-36 consists of 36 items that measure
eight multi-item scales and aspects of health status from
physical health to mental health: physical function; role
limitations due to physical problems; bodily pain (BP); general
health perceptions (GH); vitality (VT); social functions (SF);
role limitations due to emotional problems; and mental health
(MH). These eight domains are grouped into two health
dimension scales—physical (physical function; role limitations
due to physical problems; BP; GH) and mental (VT; SF; role
limitations due to emotional problems; MH). After summing
the Likert-scaled items in the SF-36, each scale was standar-
dised so that it ranged from 0 (lowest level of functioning) to
100 (highest level).23 The translation of the Taiwanese version
of the SF-36 was developed using a standard methodology
followed by the International Quality of Life Assessment
Projects.24 The SF-36 Taiwan version showed good reliability
and validity in a healthy adult sample and varying disease
status.25 26

Power calculation
Our primary end point was the difference in prevalence of IBS
between the patients with negative and positive appendectomy.
A sample size of 430 patients receiving emergent appendectomy
provides adequate statistical power (0.80) to detect a 19%
difference in the prevalence of IBS between the patients with
NA and the patients with positive appendectomy with an a of
0.01 (two-sided).

Statistical analysis
All eligible questionnaires were coded and entered into a
computer. The diagnosis of IBS was obtained via a computer-
generated algorithm. Response to the items on the SF-36
Health Survey were compiled using standard procedures to
obtain overall scores for each of the eight subscales.23

Data are expressed as mean (SD). SPSS V.10.0 was used for
statistical analysis. The statistics used included Student’s t test
and x2 test. A multiple logistic regression analysis was designed
to identify factors predictive of NA. The strategy of analysis was
as follows. Three models were first developed according to the
groups of the potential risk factors—that is, chronic bowel
symptoms, psychosocial profiles and clinical features in
emergency service. Each of these included variables that were
statistically significant in the univariate analysis; the selection
was done on the basis of clinical and scientific knowledge. This
strategy was necessary because of the correlation between
many factors. The variables tested in the chronic bowel
symptom group model were: Rome-II-defined IBS, having to
rush to the toilet to have a bowel movement, feeling of
incomplete emptying after a bowel movement and total
numbers of presenting bowel symptoms. The psychological
profile model included mean anxiety and depression score, BP,
VT, GH, SF and MH. The emergency service model included
migrating pain, fever, muscle guarding, rebounding pain, white
cell counts (,116109/l and >116109/l), percentage of poly-
morphonuclear cells (PMNC; ,75% and >75%) and the use of
CT scan. In the second step of the multivariate analysis, each
factor that made an independent contribution in the three
models specified previously was included in a single final model
along with age (,40 years and >40 years) and gender. A value
of p,0.05 was considered to be significant.
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Figure 1 Health-related quality of life is significantly worse in patients with
negative appendectomy (n = 68) than in those with positive appendectomy
(n = 362). Short Form-36 (SF-36) maximum score, 100. *p,0.01. BP,
bodily pain; GH, general health perception; MH, mental health; PF,
physical function; RE, role limitation–emotional; RP, role limitation–
physical; SF, social functioning; VT, vitality.
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RESULTS
Demographics of the subjects receiving emergent
appendectomy with suspected appendicitis
During the study period, 455 patients received an emergent
appendectomy as a result of suspected appendicitis. Ten
patients were excluded because other causes for their abdom-
inal pain were discovered at laparotomy (four, gynaecological
conditions; three, appendix tumour; two, colon cancer; and
one, perforated diverticulitis). Another seven patients were
excluded due to their major medical (one, tongue cancer; two,
chronic HIV infection; one, recent cerebral vascular accident) or
psychiatric (two, bipolar disorder; one, schizophrenia) diseases.
Eight patients refused to answer the questionnaire and were
also excluded from the survey. A total of 430 patients were
enrolled in this study. According to our definition, 362 (84.2%)
had inflamed appendix (positive appendectomy group),
whereas 68 (15.8%) were classified as not acutely inflamed
(NA group). No surgical mortality was noted in the cohort.

Comparison of the demographics, Rome-II IBS
prevalence and bowel symptoms of the study groups
Table 1 compares the demographic characters and bowel
symptoms of both study groups. The NA group was younger
and female-predominant relative to the positive group. A
greater number of patients with NA fulfilled the Rome-II-
defined IBS criteria compared with the positive group
(p = 0.001). Although the NA group tended to have a higher
proportion of various bowel symptoms suggestive of IBS, only
the symptom of having to rush to the toilet to have a bowel
movement reached a significant level. Nevertheless, the total
symptom score was significantly higher in the NA group.

Comparison of the HADS scores, healthcare use and SF-
36 psychometric results of the study groups
Table 2 shows that patients with NA have higher HADS scores
(both anxiety and depression) than those of the positive group
(p,0.01). In the previous year, patients with NA consulted
physicians more for their general and gastrointestinal (GI)-
related symptoms (p,0.01). Figure 1 shows the SF-36 scores of
the study groups; patients with NA have significantly lower
levels in both physical (BP, GH) and mental domains (VT, SF,
MH; p,0.01).

Comparison of clinical features in the emergency service
of the study groups
According to the standardised recording in our emergency
service, patients with NA experienced significantly less migra-
tion pain, fever and muscle guarding than those in the positive
group at the initial presentation (p,0.01, table 3). The negative

group also had a lower white cell count and a lower percentage
of PMNC than the positive group. The patients in the negative
group received less CT scan examinations compared with those
in the positive group. No difference could be identified in the
prehospital delay, in-hospital delay and hospital days between
the two groups.

Multivariate analysis to identify the risk factors for
predicting NA
In the first step of multivariate analysis of the three models, the
following variables were independently predictive of NA:
Rome-II-defined IBS (odd ratio (OR) 2.65; 95% CI 1.34 to
5.23) in chronic bowel symptom model; degree of anxiety (OR
1.16; 95% CI 1.05 to 1.29) and SF impairment (OR 1.35; 95% CI
1.12 to 1.63) in psychosocial profile model; absence of
migrating pain (OR 2.95; 95% CI 1.62 to 5.36) and muscle
guarding (OR 3.96; 95% CI 2.00 to 7.83); lower percentage of
PMNC (,75%) (OR 2.34; 95% CI 1.15 to 4.75); and lack of CT
imaging (OR 2.98; 95% CI 1.59 to 5.60) in the emergency
service model. The above-listed variables were combined in a
final model with age and gender for prediction of NA. The
variables predictive of NA in the final model includes Rome-II-
defined IBS, higher degree of anxiety, absence of migrating
pain and muscle guarding, lower percentage of PMNC (,75%)
and lack of CT imaging (table 4).

DISCUSSION
Our prospective study indicated that Rome-II-defined IBS is an
independent determinant in predicting NA. IBS is a common
functional GI disorder manifesting as recurrent abdominal pain
with an alteration of bowel function, but without organic
pathology.9 Patients with IBS received disproportionately high
rates of appendectomy or other abdominal/pelvic surgery.11 In a
retrospective study, patients with IBS showed a fourfold
increase in the rates of appendectomy relative to patients with
ulcerative colitis (34.5% vs 7.9%).27 Other retrospective studies
reported that 25–46% of patients with IBS underwent
appendectomy, rates that are considerably greater than those
of the general population.13 28 29 In a recent review of a health
maintenance organisation dataset, the physician-labelled
patients with IBS (not criteria-defined IBS, but patients
recalling this event) reported that the prevalence of appendect-
omy was twofold higher than that in the examinees without
IBS (21.1% vs 11.7%).12 Despite increased appendectomy rates
often observed in patients with IBS, the aforementioned studies
did not examine whether the rate of NA was also increased in
patients with IBS. Only one report has shown that IBS might
contribute to NA.13 In this retrospective study of 130 patients
with IBS conducted 40 years ago, before the era of criteria-
defined IBS and the application of modern imaging (CT/
ultrasonography), one-third of the patients with IBS under-
went an appendectomy and most of the removed appendices
were normal. In the current prospective study, we further
showed that the prevalence of Rome-II-defined IBS is higher in
patients with NA than in those with true acute appendicitis.

The reasons why IBS predisposes to NA cannot be resolved in
this study. However, we speculate that the visceral hypersensi-
tivity or hypervigilance for visceral sensation often observed in
patients with IBS is one of the potential mechanisms leading to
NA. Disturbed visceral sensation is one of the pathogenic
factors contributing to the IBS symptoms. It is postulated that
IBS results from sensitisation of afferent pathways such that
normal physiological gut stimuli not perceived by healthy
individuals induce pain in patients with IBS.30 For example,
postprandial pain has been temporally related to the entry of a
food bolus into the caecum in 74% of patients with IBS.31

Exaggerated symptoms can also be induced by rectal balloon

Table 2 Hospital Anxiety and Depression Scale scores and
health-seeking behaviour in patients with negative and
positive appendectomy

Negative
appendectomy
(n = 68)

Positive
appendectomy
(n = 362) p Value

HADS scores 15.7 (8.2) 11.9 (6.6) 0.002
Mean anxiety score 8.30 (4.33) 6.17 (3.59) 0.001
Mean depression score 7.43 (4.49) 5.77 (3.78) ,0.01

Total number of visits to
doctor during the previous
year

Any illness 4.9 (7.0) 3.6 (7.1) ,0.01
GI symptoms 2.1 (4.7) 1.0 (2.2) ,0.01

GI, gastrointestinal; HADS, Hospital Anxiety and Depression Scale.
Data are presented as mean (SD).
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distension in patients with IBS.32 The patients with IBS tend to
label a wide range of visceral stimuli in negatively affective
terms.10 Andersson noted that patients with NA experienced
more erroneous diagnoses due to the great intensity of their
pain and tenderness, which results from an unintentional
augmentation of the patient’s perceived pain.8 Thus, some
patients with IBS, especially those with visceral hypersensitivity
or hypervigilance for visceral sensation, may unintentionally
augment their abdominal pain and thus confuse the surgeons,
resulting in an incorrect diagnosis. Another possible factor
underlying the higher rate of normal appendices removed from
patients with IBS is that these patients have a tendency
towards healthcare-seeking, which is supported by our finding
of increased physician visits during the preceding year for GI
and non-GI symptoms. Thus, patients with IBS report pain as
great in intensity and are also predisposed to seek care for it
(and other problems), which could contribute to the removal of
normal appendices. Accordingly, we suggest that surgeons
should know the history of IBS in patients suspected of acute
appendicitis before performing emergent appendectomy. In
addition, other physicians should also be cautious in referring
patients with IBS for an appendectomy.

With multivariate analysis, the degree of anxiety was proved
to be an independent factor predictive of NA, which supports
our hypothesis that mental stress can lead to NA. In two earlier
studies, patients with NA showed increased anxiety, emotional

instability and increased likelihood of childhood parental
separations compared with those with true appendicitis.33 34

Depression from lasting threat or unpleasantness (such as
separation of a spouse) is also associated with NA.35 36

Furthermore, patients with NA experienced more life events
and psychiatric symptoms.17 The clinical significance of the
psychological abnormalities may be two-pronged. Firstly, the
higher anxiety may play a role in the development of symptom
(pain) and enhanced health-seeking behaviour, a phenomenon
also observed in patients with IBS.14 We also confirmed that the
patients in the NA group would consult physicians more for
their general or GI symptoms before the onset of acute pain.
Secondly, these psychiatric symptoms may contribute to the
continued abdominal pain after an NA.37

The diagnosis of acute appendicitis is based primarily on the
history of pain, abdominal tenderness, and the clinical and
laboratory signs of inflammation. Only one study tried to
identify the factors influencing the decision to operate from
these three sources of information.8 After multivariate analysis,
intense perceived pain and abdominal tenderness, and a lower
white cell count (,136109/l), were the independent predictors
of negative exploration in patients with suspected appendicitis.
The authors concluded that NA is associated with patients
placing too much emphasis on pain and tenderness. We also
found that the absence of migrating pain/muscle guarding and
low PMNC percentage would better predict NA. All the data
suggested that patients with NA tended to have an atypical
clinical presentation for acute appendicitis. Negative explora-
tions were more likely in patients who presented with
unintentional augmentation of their pain and tenderness, but
without symptoms/signs of systemic infection.

To reduce the incidence of perforation, the surgical commu-
nity traditionally accepts that approximately 15% of appendec-
tomies will yield a non-inflamed appendix.3 38 Many
investigators have demonstrated that, in a research environ-
ment, advanced diagnostic testing with CT imaging decreases
the frequency of misdiagnosis.39 40 Thus, CT imaging is
suggested in patients suspected of having appendicitis in whom
the diagnosis is unclear. In our study, no use of CT imaging is
an independent predictive factor for NA. The high intensity of

Table 3 Clinical presentations, laboratory findings, use of CT scan, patient and hospital
delays, and hospitalisation days in patients with negative and positive appendectomy

Negative
appendectomy
(n = 68)

Positive
appendectomy
(n = 362) p Value

Clinical presentation, n (%)
Anorexia/nausea 32 (47.1) 191 (52.8) NS
Vomiting 15 (22.1) 97 (26.8) NS
Migrating pain 30 (44.1) 228 (63.0) 0.004
Fever 14 (20.6) 143 (39.5) 0.003

Physical findings, n (%)
Tenderness 100 (100) 100 (100) NS
Localisation 60 (88.2) 335 (92.5) NS
Muscle guarding 34 (50) 255 (70.4) 0.002
Rebounding pain 46 (67.6) 251 (69.3) NS

Laboratory findings
WBC count (6109/l) 11.6 (3.9) 13.1 (4.1) 0.007
PMNC (%) 76.3 (10.2) 80.7 (9.9) 0.001
C reactive protein (mg/dl) 3.90 (5.87) 4.79 (6.20) NS

Use of CT scan, n (%) 21(30.9) 183 (50.6) 0.003
Pre-hospital delay (days) 1.89 (2.08) 1.35 (1.31) NS
In-hospital delay (days) 0.30 (0.22) 0.37 (0.37) NS
Hospital day (days) 3.46 (3.18) 4.17 (3.91) NS

PMNC, polymorphonuclear cells; WBC, white blood cell.
Data are presented as mean (SD) unless otherwise mentioned.

Table 4 Predictive variables in patients with negative
appendectomy based on the multiple logistic regression
analysis

Adjusted OR (95% CI) p Value

Rome-II IBS 2.17 (1.14 to 4.24) 0.02
Degree of anxiety 1.12 (1.02 to 1.49) 0.04
Absence of migrating pain 3.43 (1.90 to 5.95) ,0.001
Absence of muscle guarding 3.72 (2.07 to 6.70) ,0.001
PMNC (,75%) 3.05 (1.69 to 5.51) ,0.001
No use of CT scan 2.32 (1.27 to 4.26) ,0.01

IBS, irritable bowel syndrome; PMNC, polymophonuclear cells.
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the abdominal symptoms/signs may mislead the surgeon to
perform appendectomy without appropriate CT imaging.
Together with higher chances of atypical clinical presentation
in patients with NA, we suggest that a CT scan be considered in
these patients to decrease the rate of NA.

In conclusion, patients with NA have a higher prevalence of
IBS than those in the positive group. Both the patient (IBS,
anxiety, atypical presentation) and the physician factor (low CT
scan usage) are the independent factors predicting NA.
Physicians should be cautious before operating on or referring
patients with IBS for emergent appendectomy. CT scan should
be considered in patients suspected of having appendicitis,
particularly in those with IBS and atypical clinical presenta-
tions.
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